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ABSTRACT

Background: Type 2 diabetes is a prevalent non-communicable disease, affecting significant proportion of the global
population, with an estimated 382 million individuals affected. There exists a correlation among diabetes and low back
pain. The objective of this investigation was to examine the potential association linking diabetes and low back pain by
utilising the Oswestry disability Index as a gauge of the intensity of persistent lower back pain.

Methods: The study was conducted by cross sectional method in which 200 patients with low back pain were included
from period of October 2020 to September 2022. Oswestry disability index questionnaire was used for the intensity of
lower back pain. Statistical package for the social sciences was used for data analysis.

Results: In this study, out of 200 patients, 59 (29.5%) had diabetes and 141 (70.5%) were without diabetes, with a
average age of 53.61+15.07 years. Overall, according to gender, patients were equally distributed, while female and
male predominance was seen in diabetics and non-diabetics, respectively.

Conclusions: The distribution of patients as per gender and ODI score did not differ, although more diabetics had a
significantly higher ODI score than non-diabetics. A significant increase in blood glucose, HbAlc, microalbuminuria,
and ODI score was noted in diabetics compared with non-diabetics, with significant positive associations of ODI with
age, blood glucose, and HbAlc. The increased levels of the diabetic profile parameters and their association with the
ODI indicate the possible role of diabetes with low back pain.
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INTRODUCTION

The term "low back pain" (LBP) pertains to any sensation
of discomfort or pain experienced in lower lumbar region
and inferior gluteal folds, regardless of whether it extends
to the lower extremities.! One of the most commonly
reported grievances to medical professionals, it is widely
acknowledged as a leading contributor to global
disability.? Physical examinations and imaging studies
frequently produce normal results, so the diagnosis of low
back pain is primarily based on the patient's stated
symptoms. Low back pain's underlying cause is frequently

unknown.3* Approximately 70 to 85%, back pain is a
common condition that affects people at some point in
their lives. The most frequent reason for exercise
restriction in younger people is back pain.® The aetiology
underlying this phenomenon is intricate and multifaceted.
There exist evident correlations between intervertebral
disc disease, advanced age, obesity, and occurrences of
low back pain.8”

The prevailing consensus is that the correlation between
obesity and low back pain stems from alterations in the
mechanical load distribution on the spine due to obesity.
However, it is plausible that adipokines and systemic
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inflammation also contribute to this association. Obesity is
widely recognised as the predominant risk factor for type
2 diabetes, and it is also strongly correlated with the
occurrence of back pain.®® Because the specific processes
by which each illness contributes to the onset of low back
pain are still not fully known, the complex link between
obesity, diabetes, and low back pain is still unclear.”®

The complex disease of diabetes has been found to be
associated with various clinically significant spine
pathologies, as reported in studies.®? Research indicates
that there is a significant prevalence of low back pain
among adults with diabetes. This correlation persists even
after controlling for common risk factors prevalent in this
demographic, such as obesity. Regarding how obesity and
low back pain are related, various authors have expressed
contrasting opinions, while some consider obesity to be a
potential contributing factor, it is not necessarily the
predominant factor.'*% On the other hand, according to
several authors, low back pain is influenced by obesity.
Furthermore, there has been a suggestion that obesity may
serve as a confounding variable or an indicator for other
underlying conditions that are the actual aetiologies of low
back pain.t®1” This investigation's goal is to look into any
potential correlation between low back pain, diabetes, and
urine microalbuminuria within a hospital environment.

METHODS

The study conducted was cross-sectional in nature and was
conducted at the Department of Orthopaedics of Bharati
Hospital and Research centre, at a Tertiary care hospital,
Pune, India. The research was conducted over a duration
of 24 months, spanning from October 2020 to September
2022. A cohort of 200 individuals experiencing low back
pain were chosen through a process of simple random
sampling. These individuals were subsequently
categorised into two subgroups based on their diabetic
status, namely diabetics and non-diabetics. In each of the
above mentioned subgroups, a microalbuminuria test was
conducted.

Each participant who was enrolled in the study completed
the informed consent form. The research was carried out
subsequent to obtaining approval from the institutional
ethics committee. The present investigation encompassed
a sample of adult patients, irrespective of their gender, who
were experiencing low back pain, with or without
accompanying radiating pain in the lower extremities. The
study excluded individuals who had undergone lumbar
spinal surgery in the past. The study participants
underwent a battery of diagnostic tests, including HbAlc,
blood glucose (BSL-R), and urine microalbumin analysis
(spot urine sample test). The data was gathered using a pre-
designed proforma that encompassed demographic
parameters, an ODI table, HbAlc value, BSL levels,
microalbuminuria, history, and patient information
obtained through an interview and review of medical
records.

Statistical analysis

The statistical analysis was conducted utilising the SPSS
(Statistical Package for Social Sciences) version 26.0
software. The frequencies (N) and percentages (%) were
computed for the qualitative data. The mean and standard
deviation were computed for the quantitative data. The
statistical analysis involved the comparison of means
between groups through the utilisation of the Student's t-
test. Pearson's correlation coefficient was utilised to
evaluate the correlation among parameters. A significance
level of 0.05 was used to determine statistical significance,
with a p-value of less than this threshold indicating
significance.

RESULTS

The current study aimed to assess the correlation between
the Oswestry disability index (ODI) and low back pain in
both diabetic and non-diabetic cohorts. The present study
comprised a sample of 200 individuals who reported
experiencing low back pain. Out of a total of 200 patients,
59 individuals (29.5%) were diagnosed with diabetes,
while the remaining 141 (70.5%) did not exhibit symptoms
of the condition. The study reports that the average age of
the patients was 53.61+15.07 years, with a range of 18 to
82 years. The gender distribution among patients was
evenly distributed, with 100 male and 100 female
participants. Among the sample of patients, there were 59
individuals diagnosed with diabetes, with 24 being male
and 35 being female. Additionally, there were 141 patients
without diabetes, with 76 being male and 65 being female.
The (Table 1) displays the distribution of patients by
gender among individuals with diabetes and those without
diabetes.

Table: 1 Gender distribution among diabetics and
non-diabetics.

Parameters Female Male
35

Diabetics 24
Non-diabetics 65 76
Total 100 100

The ODI score is a subjective finding and, in the study,
sample the scores are interpreted below in the range 20%,
starting from 0 till 100 as shown below and the distribution
of sample in each range is mentioned along with the
number of male and female patients present in that range.
In a range of 0-20 %, total patient are 7 out of which 5 are
male and 2 are female and in range from 21-40% there
were total of 44 patients, 21 of whom were male and 23 of
whom were female. Total patients in the range of 41-60%
were 82, with 36 male and 46 female patients. 42
individuals, including 25 men and 17 women, made up the
61-80% range group, and in last range group of 81-100%,
there were 25 patients, out of whom 13 were male and the
rest were female. The diabetics had an ODI score of >41%,
while in non-diabetics it is equally distributed among
patients, as shown below in (Table 2).
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Table 2: Distribution of patients as per the range of ODI score.

Gender
OEL swre (78] Male Female
0-20 5 2
21-40 21 23
41-60 36 46
61-80 25 17
81-100 13 12
P value 0.3848

Study group

Diabetics Non-Diabetics
0 7

6 38

28 54

17 25

8 17

0.025

Table 3: Comparison of age, biochemical parameters and ODI between diabetics and non-diabetics.

Non-diabetics

Parameters ihetics
Age (years) 59.86
BSLR (mg/dl) 176.58
HbA1c (%) 7.94
Microalbuminuria (mg/l) 101.76
oDl 59.55

We found a significant (p<0.0001) difference in means of
age, random blood sugar (BSL-R), HbAlc,
microalbuminuria, and ODI compared between the
diabetic and non-diabetic groups (Table 3). The
association between ODI score with age and biochemical
parameters was tested using Pearson’s correlation
coefficient. We found a significant positive association of
age (p<0.001), BSL R (p=0.04) and HbA1c (p<0.001) with
the ODI score, but not with microalbuminuria (p=0.48)
(Table 4).

Table 4: Association of ODI score with age and
biochemical parameters.

Parameters el

R value P value
Age 0.261 <0.001
BSLR 0.147 0.04
HbAlc 0.217 <0.001
Microalbuminuria 0.05 0.48

DISCUSSION

The diabetes epidemic is said to have its epicentre in India.
By 2025 and 80 million by 2030, the nation's diabetic
population is on track to reach the alarming milestone of
69.9 million cases. This indicates that a 266 percent
increase is anticipated for the developing nation.'®
Diabetes is frequently linked to serious health issues like
foot ulcers and retinopathy. Chronic back pain has been
associated with markers of diabetes disease progression,
indicating that uncontrolled diabetes may be a factor in the
onset of chronic back pain.’® The Oswestry Disability
Index is a crucial condition-specific outcome measure
employed in the management of spinal disorders.?® We
compared ODI with diabetic profile parameters and
microalbuminuria, in people with and without diabetes,

SD Mean SD PRI
12.25 50.99 15.40 <0.0001
76.31 114.50 27.20 <0.0001
2.50 5.34 1.11 <0.0001
165.05 98.36 597.75 <0.0001
15.37 51.54 20.89 <0.0001

including 200 participants experiencing back pain. Of
these, 59 had diabetes, while 141 were non-diabetics. The
diabetic patients were significantly older (59.86+£12.15
years) than the non-diabetics (50.99+15.35 years). Overall,
there was an equal distribution of all 200 patients by
gender. While diabetics had a higher proportion of
females, non-diabetics had a higher proportion of males.
Similar findings for age were reported by Nagata et al but
they had more male diabetic patients.?> According to
Armaghani the average age was 58+13 years, and 43% of
the participants had diabetes.?? Similar to the current study,
Arnold et al observed a statistically significant age
difference between patients with diabetes and those
without diabetes.? Lima Florencio et al found that there
was no discernible variation in patient distribution based
on age and gender between individuals with diabetes and
those without diabetes.?* Chronic low back pain (CLBP) is
a prevalent condition in the general population, affecting
almost 60% of older adults. Several risk factors for chronic
low back pain include unhealthy behaviors, psychiatric
disorders, increased disability, and elevated mortality
rates.? An increasing amount of scholarly literature has
investigated the correlation between diabetes and back
pain with respect to persistent physiological ailments,
albeit with some variations in the outcomes of these
investigations.?6-28 According to Lima et al 34.8 percent of
people with diabetes and 29.0 percent of people without
diabetes have CLBP.?

In the present study, the distribution of patients according
to ODI ranges and study groups, i.e., diabetics and non-
diabetics, was also statistically significant, with more
patients in the diabetic group having a higher ODI score
compared to non-diabetics. Hence, Diabetes' possible link
to low back pain. Heuch et al conducted a cohort study on
women and presented evidence of a statistically significant
connection between the presence of low back pain at
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baseline and the risk of developing diabetes.?® Upon
completion of the follow-up period in their research,
female individuals experiencing chronic low back pain
exhibited a diabetes risk that was approximately 30%
greater. In a separate investigation, Heuch and colleagues
observed that males with diabetes exhibited a 43%
increased likelihood of experiencing chronic low back
pain (CLBP) after an 11-year monitoring period.?
However, the absence of a statistically significant gender
disparity in the associations aligns with the present study's
outcomes. Individuals diagnosed with diabetes exhibit a
statistically significant increase in the likelihood of
experiencing lower back pain by 24% to 35% when
compared to the general population. The imbalances in
blood sugar, insulin, and free radicals associated with
diabetes can subject spinal discs to unfavourable stress,
leading to a significantly increased risk of experiencing
back pain.?® Several academic studies have established a
correlation between unmanaged diabetes and its associated
symptoms, including hyperglycemia, and the degeneration
of the spinal cord.30-%2

In the current study, patients with diabetes had
significantly higher levels of diabetic parameters,
including blood glucose, HbAlc, and microalbuminuria,
compared to those without diabetes. Age, BSL-R, and
HbAlc were significantly positively associated with an
ODI score, while microalbuminuria had no association.
pointing to the link between diabetes severity and patients'
increased experience of back pain. No correlation was
found between microalbuminuria and any of the other
measured variables. Consistent with the results of the
present investigation, Nagata and colleagues observed that
the postoperative ODI score was inferior in the diabetic
cohort compared to the non-diabetic cohort.?* Armaghani
et al reported notable dissimilarities among the groups in
the ODI, wherein the non-diabetic cohort manifested
superior improvement.?? Arnold et al reported that there
were no observable variations in preoperative ODI
between the groups of diabetic and non-diabetic patients.?®
However, there was a significant improvement observed in
both groups from the baseline to the 12 and 24-month
follow-up periods. Similar to the current study, Hassoon et
al found that adults with diabetes had mean haemoglobin
Alc (HbALc) levels of 7.2 percent compared to 5.5 percent
for adults without diabetes, and that diabetics had a higher
prevalence of CLBP (19.8 percent) than those without
diabetes (12.9 percent).%

High sugar levels, specifically glucose and sorbitol, a
byproduct of glucose, are linked to diabetes. High blood
sugar levels, in particular for the cells of the intervertebral
spinal disc, tend to change the extracellular matrix and
increase the rate of cell death. The implication here is that
these cellular alterations cause the disc's natural ageing
process to accelerate.3**® Metabolic disorders such as
hypertension, hypertriglyceridemia,  and hyper-
cholesterolemia have been found to be associated with
diabetes. The sequence of occurrences leads to the release
of unbound plasma fatty acids and an inflammatory

condition that promotes the calcification of blood vessels.
This process can subsequently impede the blood flow to
vertebral discs, rendering individuals with chronic
inflammatory  ailments. A common  mechanical
consequence of diabetes is functional limitation brought
on by increased strain on weight-bearing joints. Diabetes
induces a perturbed metabolic state that increases the
likelihood of obesity and exacerbates the condition
through the presence of a persistent inflammatory
response.3®

Limitations

Limitation of the study were multiple metabolic disorders
may be linked Diabetes which may act as an cofounding
factor for raise in level of blood parameters specially
microalbuminuria and thus correlation was difficult to
establish in the study. Monitoring activities of daily living
was not feasible during the study. ODI score was
subjective in nature which may not be precise. Due to
COVID-19 also large sample was not able to be studied to
further prove the objectives of study.

CONCLUSION

The current study aimed to assess the correlation between
the ODI as a metric for low back pain in patients with and
without diabetes. The current study comprised a sample
size of 200 individuals who reported experiencing low
back pain. Out of the total sample size of 200, 59
individuals (29.5%) were identified as having diabetes,
while the remaining 141 individuals (70.5%) did not have
diabetes. A significant positive association of age, BSL R
and HbAlc in Diabetics with ODI score was noted. The
correlation of ODI score with microalbuminuria was not
significant, which may be due to other underlying
comorbidities in both diabetic and non-diabetic patients’
group for which microalbuminuria levels would be noted.
Other conditions in which microalbuminuria can be raised
are such as kidney disease, cardiovascular disease,
Obesity, hypertension, and smoking. Thus, the patients in
the non-diabetic group having any of the above mentioned
conditions may affect the microalbuminuria levels in them.
Thus, no correlation was found between microalbuminuria
and ODI score. Hence, we can conclude that diabetic
patients have more back pain compared to non-diabetic
patients and there is need for further detailed evaluation for
relation of microalbuminuria with low back pain in future
studies.
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